Renin-angiotensin system in stretch-induced hypertrophy of cultured neonatal rat heart cells.
Although it is well known that mechanical load to cardiac muscles causes cardiac hypertrophy, little is known about how mechanical load is transduced into the activation of intracellular signals which are linked to cell growth. We investigated whether the cardiac renin-angiotensin system was involved in stretch-induced hypertrophy of cultured neonatal rat heart myocytes. Myocytes were cultured with serum-free medium in a deformable silicon dish. Stretch of cardiac myocytes significantly increased the protein/DNA ratio at culture days 6 and 7, and the RNA/DNA ratio at culture days 4 and 5. Stretch significantly accelerated rates of protein synthesis by 15%. c-fos mRNA expression was significantly increased after stretch. The stimulatory effects of cell stretch on these parameters were significantly inhibited by the angiotensin converting enzyme inhibitor, captopril, or the type 1 angiotensin II receptor antagonist, losartan. The concentrations of angiotensin I and angiotensin II in culture media were significantly increased by stretch. Stretch did not change the angiotensin converting enzyme activity. These studies demonstrate that mechanical stretch activates the cardiac renin-angiotensin system in a autocrine and paracrine system which acts as an initial mediator of the stretch-induced hypertrophic growth.